Recovery from central apnea: effect of stimulus duration and end-tidal CO2 partial pressure.
The present study was designed to investigate the effect of stimulus duration and chemosensory input on the recovery of central respiratory activity from apnea induced by superior laryngeal nerve (SLN) electrical stimulation. Newborn piglets less than 8 days of age were anesthetized, paralyzed, and mechanically ventilated at differing levels of end-tidal CO2 partial pressure (PCO2). The vagi were cut bilaterally in the neck. Integrated phrenic nerve activity was used as the index of respiratory activity. SLN stimulation caused apnea that persisted after stimulus cessation. The length of apnea following stimulus cessation was directly related to stimulus duration and inversely related to end-tidal PCO2. After apnea, respiratory activity returned gradually to the initial control level. The recovery pattern was well described by a linear regression function using the natural logarithm of time as the independent variable. Prolonging stimulus duration progressively inhibited the amount of initial respiratory activity following apnea. On the other hand, the rate of respiratory recovery was independent of stimulus duration and, except at low end-tidal PCO2 following long (30 s) stimuli, was independent of the end-tidal PCO2 level. These results demonstrate that a long-acting central mechanism regulates recovery from apnea induced by SLN stimulation.